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a method of manufacturing the same. 
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the hole 100, the outermost surface of one p-type 
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reflecting mirror 12 and the surface-emitting laser 
having low threshold value can be realized by realizing 
oscillation through the resonance of light emission of an 
active layer with the first reflecting mirror 1 1 and the 
second reflecting mirror 1 2. 
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ir, a3©ate^¥jgftJlte'>ft< itAi itttS.1t 

$?£L<fiA 1 xGa,-. N (0<X^1) £ 50 
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L<I±A 1 tG a,-, N (0^Y< 1 , X>Y) , In.Ga 
w N (OSZ^l) ©*3*27E»fi. 35cftA©S^ 

[0029] pm* : 7y\ t m5zm&*mmki-z>k> 

ftttnSa^^^^tt^T, afttttMW 2 «t£1± 

*v\, *©fcft«»*JB*pJl«fc#ias-*-*£*teJ: 
9, V f ©teTtfWKSHS. if L<tftM-f-5 4:^k 
ife^^lipS^f B )4 5 #^lc#e > ixlc<V^ft:T*fo?> 

fo£-tZ>&.ffi&$DbtlT^Z (¥fVfB2 5 4 0 7 9 1 

fi-cmtl±t>fo5„ *Ct?, ^©pSSSrS^Sir-t 

•TSfc^V f ©{gT^5.ix J ^-t-v\ 
[0 0 3 0] 5 ©m 3 ©a-ftfe^ftS 

t a 4 ©afc*¥*#* t © P 97»«aa^nft 9 . 

-^©«©^Mfe)gSSr^# < , t> 5-*©S©^»Efe 

7^*jv*-o>±*! ft^ 3 ©a<b»*aft:a©* 

©pSPFfcE«ga£*£< LT, /<^K^+S'^^/V' 
^-©/h$ft«4©pffl^««9»aS:/hS<. »^t< 
ttT>-K-yt-rS£, HMttJi, V f ^^igT$-fr?. 
c£^T*#5o tfc^:©j2-Ct>av\ of O^yK^ 

5, 7°^/v^-©^#fta 3 ©aft#j^*^a© p 

$ ft a 4 ©&fc4fe¥3lftff© p S^tt*»ft < L 
[0031] a 3 ©affcfe^fWg^©*?* LV^ K-7" 

mt UTJi lXlo" /cm' ~ 1 X 1 0 2 ' /cm' , $ fet- 
KlilXlo" /cm' ~ 5 X 1 0 20 /cm' ©t5BK 

mm-tZo 1 x 1 o' 8 /cm' <t 9 v>ft^t , p«i-a 
y Taa©*#v>gds#p,ittc< 9 , *fc 1 

X 1 0 2 ' /cm',t9'b#^£, ^ B 3 B tt^S<ft5<i[6j{C 

a3©a^^»u:9t'>ftJtntfa<, »*u< 

«1/1 0^±'>ft^*->{)52^ tv\ St>»S U<ttT 
p S^Mtl^fo 9 , ^©ftl± 1 X 1 0 20 /cm' wT* s a 

*UV\ pSPFMfei: LTIlMg, Zn, Ca, Be§ 
©JS$»*aiIAK, IIBS7E*Sr31tl?U, »^L<fi 
Mg, Ca«PSrpa5F««Bi:-r5. ^©ffffltt, ^VK 

^^yy^^-^tv>a3©a^^ft:aj-p 

S^*B***ft< K-/LT, /0-K^ J cs'7 p J-^/i-^ 
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[oo32] $ b^tzBte^mfc-tzmtm^mw 

Mz-tf nl^FMfei: UTS i £ K-^LfcA IGaN 
£\ A 1 G a NI4S i £ V-7LX^&<DT h'i—t t 

atiVBmmzmhZo G a Nfei* h'i— *Wfo 
£ K-^LTV^VMD-C, JFfcfi&fc ± 5 * + y T(D»St 
^CDfcfem^-li^lCG a N^f B *5rl)< 

•5. £P>I^ K^y^^M^-W^^A 1 G 

ioTfi. A 1 Ga NWz^tl&nMTFnyo-l*^ 
(COi^Si) ©»SL^#'>i:t>Sft5, L;5»LA 1 
G a NfiOS ^^I^LTW^SrT^ K-T^-f-S 
tS i WftiL^S^I-< <*2>©T\ $felC7^K-7 p 
GaNgOi&ltlg^fr-k-rSWT-fcS,, f^/Btt^gft 

gftJl £ T'S^*«fig Ltzm^hmB Ltc%}%#h 

[00 3 3] 35 1 C»«^PIlhJi 6, 12 <vm%Lffl.itm 7 

<9 . m 1 ©S«PUU1 6 £ p SSfl^¥»ttJl-e^/£ 

u m 2 <Dmm&±m 7 & nmm<tyo*m&x*Bi$.ir 

•So KSl, »2©«ffilfijl:Ji©flWti:LTtt:. TSttJi© 
< 1 1 A l fc£tf Sflslfe^fc* L < li A l t G a 

it N (0<Y^1) Zki*ttt.1i LV\ #tCA 

lSAtfc (YK) #0. 4£Jl±©afll**3tflc*J«*$ 

fijffl LT. A l SAJfcottv^ i aottftib^NVflEtrAA 

tt, #tc^i©m®fiitSi^2omsfiPfi±liT-j£n 
-p&&£f£?>fc< it>, 1 ©Wft&JtJi© 
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Z r 0.©J:yiffiittWt«t5it tt?t5o 
[0 0 3 4] pflll^y?:? Ml8lipS!© I n« A ItG 
a 1-i-t N (O^X, 0SY, X+YS1) TfflWM-SCJ: 
&X*%. »*U<l4Mg5rK-7'LfcGaN, 3gL<f4 
MgSr K-^LfcYffi^o. 1 6ATCA 1 1 G a .-t Nt 

tl6„ pW=>>?? hJ!8CDJ&Jf ft 5 0 0^-^y^ h o 
-A£TF, $t>»C^*L<l43 0 0^-y^^ Kd-^W 

10 -fZLkfrmtL^ frtffeb. &ttm&M^pM&<k 

[0 0 3 5] 1 0>£ 2 (DiB^ltcTL 100 ZJ&j&ir 

-fi-^yf"^^ (RIE) , KJtStt>f*ytr-A3iy 
(R I BE) , m^-f^ o h p V^y^if 
(ECR) % ^d-Vlf-Aaiy^^^^SSit^fcS 

[0 0 3 6] 

[0 0 3 7] [HJ6«l] (1 1 1) iBSr 

±®ir-f5SSl ^fflf U C^IfiKDlllMOVP 
ES5:fflV^T5 0 OttGaNi045^y7rSS:2 

ooty^hp-A^IStM fti:i0 50 

XtS i Sri X 1 0 19 /cm 3 K-^LfcnlGa NSS: 

[0 0 3 8] &\zmt< 10 5 O'CTS i Sr 1 X 1 0 19 
/cm 5 F-/ltnSAUj Gai tN±D46»1<0 
40 SSr4 0*y?X hP-AMft, j^V^TT> K-^ 
(undope) GaNJz9fc5S2 <Dj§& 4 0 3~>t??> h & 

[0 0 3 9] ft(Cfig?:8 0 0^1- LT, 7>Y--f\ 
no.2 Gao.8 N i 9 45#FSS: 2 5 1 h p - A 

<£]RJp-e$;S:$-£, j^TT^K-^I nan G a 0.95 
N«fc OfcSRSBS: 5 O^-V^^ h n-AOgft^ft 

50 Lfc«fltff 1 7 5^^^^ hP-A(0#fi*^#F«it 
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(MQW) OStt«4£/&:6£-£5o ft&M4\$*m& 

[0 0 4 0] &Ulffig£l 0 5 OtlcLT, Mg£l X 
1 O 20 /cm' K-T'UfcpSA las Gaa7 Ni^/iS 

(undope) G a Ni 945S4(Oi*4 

ft 2 SEfcOiSU fi*JB»^«J6J:5ft6pfli^9y 
[0 0 4 1] piW^yy K*5jfc*|ft* ^SrRJft 

[0 0 4 2] W2 0«, !>x-^RIE8« 

[0 0 4 3] xyf^ft, ««KS:^Ufc44, ff 
ft^3i-/NSrMOVPERa;**C»aL, 10 sot: 
-eRW$*fcn{||3^^^ H2©$Il:ZnS:l X 1 
oVcra K-yifcAlo, Gay NJi«t 0 45*1 
OfllifEfflJhS 6 £ 0 . 2 1 MmOlfft^fi^-f, ftl^ 
TSiSrlXlO 19 /cm 3 K-^LfcA 1 <u Gaas N 

J:D45*2 0fc«HJhJl«:O. 2l/im«?t^ft 
£-tf5o aSl©«ScffiJhJi«:pS^te*fc UZ K 
-r/LLTl^o 2n»4Mgfcib'<-CSttfk;*3JSft<, 

#*v^fcft % *10ft*lia±Hl4*lft»tttiSv^ deft 

[0 0 4 4] tt®fiihS6, 7/*«8L 

9 £U «»R2 0S:»t»lft*Lfcft, Btf 

RJS^SrtKT* 1 0 5 0 < CT^2C0tt^PI±g7. p 
«1^7S/ KJf5 0^ffi|CMgSrl X 1 0 20 /cm 3 K~ 7* 
LfcpiGaNJ:945pi3^^ H7S:200t 

[0 0 4 5] Elioi b fc LT»bfc¥»#«rjfc* Lfc 

m-t <t 5(C20/xm*O?Ll00 Sr^-T 5 0 7L 1 0 0 
©JSI S tt?L l 0 0 ©E» 4: , nffi^ 7 y KS 3 fc (DSggf 
i#0. 5 Mmt 45 <£ 5 tSBfii" 5* 
[0 0 4 6] MO 07gjftft9x--"&CVD£1KK:& 
i£U S i Ot i:T i Ot t(0iift#11^5)45il 
©RWtt 1 1 S\ 0 8 Ic^-fj: 9 lc?L 1 0 0 (DfemzM 
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VKD&mB&J&l&l'T: s mSlCT^-tii p I- 2 0 Mm 0(0 
*2<D£»g!l 2SrJKfiRi-5. C*ifcG>!*ltfttt4 1 0 
n mO***ftC8 UT 8 0 % W± 5 J: 

[0 0 4 7] gff^Jg^O-v^^Sr^UT, p 

^ h^2CO^®5:Sm$*, RfflLfcnftla^^ hS 
2lCttT i/A 1 J:9 45ntil OSrJg^U 
10 ±m<DpM^y#? hS8<OSffi<£>* 2 WSWi 1 2£ 
B&< 15 Affile N i/AuiO 45 ptl9 SrJgdJ-T 

So ««JBi««©*JSSr*rWfiEH*sHl, ¥BffB#B 

8 nm<0^i&ajB3S8&*U fWfrft 1 #E*±Tfco 

[004 8] [Hffiftl 2 ] Hffiftl 2 ttB 3 Sr5£ tlftM-t 
5 0 f-^r^7S^oJilc:j5S;fi$^:fc6 0 /im^S^ 

20 *i-5 1 X 1 0 18 /cm 3 S i K-^G a Nlfil' Srffl 
E1-5o ^^GaNSffil' OifcMOVPEgBSrfl! 
V>T, lOSOttSi^SXloV^K-^l/: 
GaNiD45^777l2' &Um©|gStMJ 
-fr5 0 t£&Z.<D'<y7Tm2 i nMM&l 1 fcJSl^T 5 0 

0 *C©fifi-e*fi Lfc^ y7rli ttKSU * tl5o 

[0 0 4 9] CCD/<y:77/l2' <D±\Z.ftft£kmm\Z 

4, p»75/Ki5, *10>«;fl6PllLJ§6, *2<£>m 
SKPRih® 7 . pfldav** HS8&/&ft$-£5 0 
30 [0 0 5 0] pAS^** bB8/fc^ t77^75 

its* zo&mmmi tmmi^Lx. GaNSsr co 

i2coii«:2 0 itm^M 0 0S:K*t5« 4*s?L 

1 oo^jS^o^Ki:, nM^yy Kg 3 ioggBitt 
0. lMmlcHS-fSo ftt-, 7L1 0 OcofifBlc^Sff 

JfO*ffii^t 2 0 Mm0O^fCfc#Jfili<): "9 4-5^2^ 

[0 0 5 1] ftlcW^t-i^ttiLfcGaNStel' <^ 
40 15 Affile T i/A 1 «fc 9 45n«SSrR*t, HIS^J 1 

[0 0 5 2] mfeftll^fcV^, n(I!l^7 

> K*3riM»fc, Si^ixio" /cm 3 K-ytfc 

GaNit)i5i2(Dil:4 0ty^ho-Ah 7 
y Y—-?<DA U 3 G aa 7 Ni 045*1 <DM%4 O^t" 

fSRIfO. 2/im (20 0 0ty^hP-A) O 
50 jB»^-«5SJ:9 45nfll^7jx K«3*j«ft**, * 
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o-Ai, 7yK-/«AKi Gaa, NJ:9&5m3 

5|§]jftft$-g\ JSMJ90. 2)/m (2000^^h 
p-A) <7)®&^#SiiJ;?)#5p{ll?7y KJl5&/fcg: 

[00 5 3] 

8 0 nm~4 5 OnmWl, 

[01] *3tv\<D-%tem\z.&i>^- -fm^-om^ 
m2] Bii ©w— ?m?z P mmwfrbM,tz¥-M 
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[04] #&Wro;£&ro-igl;::fc^-c#e>ft5^fc; 

[0 5] *^pj©*fe«o-imic*3^T:^f)^5^k 

-> i -^<D«Ji5r^i-m^B0„ 

[06] *^BJro*jfe(D-imiC*3^T#e.^5^t; 

[07] *^Bj©*-&ro-iSic4av^T#f>^5S{b 
[08] **M©*ifeo-lSKfev^-cl»e>^S2fls 
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